Comparative effects of acute or chronic administration of levodopa to 6-OHDA-lesioned rats on the expression and phosphorylation of N-methyl-D-aspartate receptor NR1 subunits in the striatum.
N-methyl-D-aspartate receptor (NMDA) has been increasingly implicated in the formation and maintenance of various forms of behavioral and synaptic plasticity. Recent evidence has linked striatal NMDA function to the adverse effects of long-term dopaminergic treatment in Parkinson's disease. The subcellular distribution and phosphorylation of NMDA subunit, NR1, reflects NMDA receptor activity. To elucidate molecular mechanisms that underlie the persisting alterations in motor response occurring with levodopa treatment of parkinsonian patients, we evaluated the effects of unilateral nigrostriatal depletion with 6-hydroxydopamine and subsequent levodopa treatment on motor responses and NR1 alterations. Three weeks of levodopa administration to rats shortened the rotational duration and increased the peak turning responses, which lasted after withdrawal of chronic levodopa treatment. We found a significant reduction in the abundance of both phosphorylated NR1 on serine residues 890 and 896 (pNR1S890 and pNR1S896) and NR1 in the cell plasma membrane of lesioned striatum. Chronic treatment of lesioned rats with levodopa markedly upregulated pNR1S890, pNR1S896, and pNR1S897 in lesioned striatum with a concomitant normalization of the plasma membrane NR1 abundance. The magnitude of increased pNR1S890, pNR1S896, and pNR1S897 is dependent on the number of levodopa injections and is paralleled by a sensitization of the rotational response. Our data indicate that glutamate signaling is triggered during the levodopa administration. Activated NMDA receptor NR1-mediated mechanisms are involved in the persistent expression of the motor response alterations that appear during chronic levodopa therapy of parkinsonian rats and continue after treatment withdrawal.